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HINGE MECHANISM AND ELECTRONIC
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to Chinese Patent Appli-
cation No. 202010617064.1, filed on Jun. 30, 2020, the
entire content of which 1s incorporated herein by reference.

TECHNICAL FIELD

The present disclosure relates to the field of smart device
and, 1n particular, to a hinge mechanism and an electronic
device.

BACKGROUND

With expanding functions of electronic devices, such as
mobile phones and computers, users not only have require-
ments for the functions of the electronic devices, but also
have more requirements for the touch and feel and service
life of the electronic devices. Many electronic devices,
especially laptops, have a rotatable dual body structure that
uses a hinge mechanism. However, 1n the hinge mechanism,
the torque of a shaft often needs to be provided by shait
friction, which affects the service life of the shaft and makes
it hard to control and adjust the torque.

SUMMARY

One aspect of the present disclosure provides a hinge
mechanism including a hinge assembly connected with a
first body and a second body to rotatably connect the first
body and the second body, and a torque assembly mounted
at the first body and connected with the hinge assembly.
When the first body and the second body are relatively
rotated to drive an action of the hinge assembly, the hinge
assembly drives an action of the torque assembly to cause at
least a part of the torque assembly to translate relative to the
first body to provide a torque for the hinge assembly.

Another aspect of the present disclosure provides an
clectronic device including a first body, a second body, and
a hinge mechanism rotatably connect the first body and the
second body. The hinge mechanism includes a hinge assem-
bly connected with a first body and a second body to
rotatably connect the first body and the second body, and a
torque assembly mounted at the first body and connected
with the hinge assembly. When the first body and the second
body are relatively rotated to drive an action of the hinge
assembly, the hinge assembly drives an action of the torque
assembly to cause at least a part of the torque assembly to
translate relative to the first body to provide a torque for the
hinge assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic structural diagram of a hinge
mechanism consistent with embodiments of the disclosure.

FIG. 2 1s an exploded view of the hinge mechanism
consistent with embodiments of the disclosure.

FIG. 3 1s a perspective view of the hinge mechanism in a
first rotation state consistent with embodiments of the dis-
closure.

FI1G. 4 1s a perspective view of the hinge mechanism in a
second rotation state consistent with embodiments of the
disclosure.
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2

FIG. 5 1s a perspective view of the hinge mechanism 1n a
third rotation state consistent with embodiments of the

disclosure.

FIG. 6 1s a cross-sectional view of the hinge mechanism
consistent with embodiments of the disclosure.

FIG. 7 15 a side view of the hinge mechanism in another
first rotation state consistent with embodiments of the dis-
closure.

FIG. 8 15 a side view of the hinge mechanism in another
second rotation state consistent with embodiments of the
disclosure.

FIG. 9 15 a side view of the hinge mechanism in another
third rotation state consistent with embodiments of the
disclosure.

FIG. 10 1s a side view of the hinge mechanism in a fourth
rotation state consistent with embodiments of the disclosure.

Reference numerals: Hinge assembly 1; Torque assembly

2 First friction member 3; Second friction member 4; First
bracket 5; Second bracket 6; First shaft 7; Second shatft 8;

Third shaft 9; Fourth shaft 10; Fifth shaft 11; Notch 12;
Protrusion 13; First link 14; Second link 15.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

(L]

Technical solutions of the present disclosure will be
described with reference to the drawings. It will be appre-
ciated that the described embodiments are some rather than
all of the embodiments of the present disclosure. Other
embodiments conceived by those having ordinary skills 1n
the art on the basis of the described embodiments without
inventive efforts should fall within the scope of the present
disclosure.

In the description of this specification, the phrases “in an
example embodiment,” “in another example embodiment,”
or “in some embodiments” refer to one or more of the same
or different embodiments consistent with the present disclo-
sure. Those skilled 1n the art can combine the different
embodiments or examples described 1n this specification or
the features of the different embodiments or examples when
there 1s no contlict.

FIG. 1 1s a schematic structural diagram of a hinge
mechanism consistent with the disclosure. FIG. 2 1s an
exploded view of the hinge mechanism consistent with the
disclosure. As shown mn FIG. 1 and FIG. 2, the hinge
mechanism includes a hinge assembly 1 and a torque
assembly 2.

The hinge assembly 1 1s used to connect a first body 100
and a second body 200 (see FIG. 6) to rotatably connect the
first body 100 and the second body 200. The torque assem-
bly 2 1s mounted at the first body 100 and 1s connected to the
hinge assembly 1. When the first body 100 and the second
body 200 are relatively rotated to drive an action of the hinge
assembly 1, the hinge assembly 1 drives an action of the
torque assembly 2 to cause at least a part of the torque
assembly 2 to translate relative to the first body 100 to
provide a torque for the hinge assembly 1.

For example, the hinge assembly 1 includes a plurality of
shafts. The plurality of shafts form a whole that can dnive
cach other and restrain each other. The first body 100 and the
second body 200 may be connected to two of the plurality
of shatts of the hinge assembly 1, respectively connected, or
may be connected to the whole formed by the plurality of
shafts, to realizes a rotation connection between the two
bodies. The torque assembly 2 1s used to provide the torque
to the hinge assembly 1. The torque assembly 2 1s mounted

at the first body 100 and connected to the hinge assembly 1.
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When a user rotates the first body 100, the first body 100
drives the hinge assembly 1, and the hinge assembly 1 drives
the torque assembly 2, to cause the torque assembly 2 to
translate relative to the first body 100 based on the drive of
the hinge assembly 1 to generate a friction. The torque 1s
formed for the hinge assembly 1 by the friction, that 1s, the
hinge assembly 1 and the first body 100 are sequentially
stagnated by the friction to prevent the first body 100 from
continuing to rotate, thereby achieving an eflfect of a torque
of the shaft.

As described 1n above embodiments, the hinge assembly
1 may drive the torque assembly 2 to translate relative to the
first body 100 during movement and generate the friction
used to create the torque of the shaft and block a rotation of
the first body 100 by the configuration of the torque assem-
bly 2 connected to the hinge assembly 1. Compared with
conventional hinge mechanisms that use shaft friction to
provide torque, the hinge mechanism consistent with the
present disclosure may protect the shatt, extend service life
of the shait, and improve the turning feel when the user turns
the first body 100.

Further, as shown 1n FIGS. 3-6, the hinge assembly 1 1s
movably connected with the first body 100 and the second
body 200, respectively. When the first body 100 and the
second body 200 are relatively rotated, for example, when
the user rotates the first body 100, one end of the hinge
assembly 1 drives the torque assembly 2 and moves along
the first body 100 together with the at least a part of the
torque assembly 2, and another end of the hinge assembly 1
moves along the second body 200 under a transmission
action inside the hinge assembly 1, to cause the first body
100 and the second body 200 to approach each other during
the rotation to a coplanar state. Until the first body 100 and
second body 200 are in the coplanar state, the distance
between the two bodies 1s the smallest. Thus, when both the
first body 100 and the second body 200 are provided with
displays, the displays of the two bodies may be approxi-
mately seamlessly connected when the two bodies are 1n the
coplanar state, to be combined to form an 1ntegral display to
meet requirements of the user.

FIG. 6 1s a cross-sectional view of the hinge mechanism
consistent with embodiments of the disclosure. As shown 1n
FIG. 6, the torque assembly 2 includes a first friction
member 3 fixed to the first body 100, and a second friction
member 4 connected to the hinge assembly 1. At lease a part
ol the second Iriction member 4 1s located between the first
friction member 3 and the corresponding first body 100, and
abuts against the first friction member 3 and the first body
100. When the hinge assembly 1 1s rotated, the second
friction member 4 1s driven to translate along the first
friction member 3 and the first body 100, to generate
frictions on two opposite sides of the second friction mem-
ber 4.

As shown 1n FIG. 2, the first friction member 3 includes
a plate, and the second iriction member 4 includes two
oppositely arranged plates, e.g., a first plate 401 and a
second plate 402, and a hollow cylinder 403 connecting the
two plates 401, 402 of the second friction member 4. The
first friction member 3 may be directly fixed to the first body
100, or indirectly fixed to the first body 100 through another
component. The second friction member 4 1s connected to
the hinge assembly 1. The second friction member 4 may be
only partially located between the friction member 3 and the
corresponding first body 100 or may be all located between
the first friction member 3 and the corresponding first body
100. That 1s, the first friction member 3 and the correspond-
ing first body 100 enclose a cavity capable of accommodat-
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4

ing the second Iriction member 4. The second iriction
member 4 1s 1n the cavity and may move relative to the
cavity. During the movement of the second friction member
4, a Iriction 1s generated when a surface of one of the two
plates of the second Iriction member 4 and a surface of the
first friction member 3 are 1n contact and move relative to
cach other, and a friction 1s also generated when a surface of
another one of the two plates of the second iriction member
4 and a surface of the first body 100 are in contact and move

relative to each other. The Irictions are generated by the
movement and used to create the torque of the shatt. In some
embodiments, only one of the surfaces of the second friction
member 4 and the first friction member 3 are 1n contact and
move relative with each other to generate friction. To limit
the second friction member 4 to prevent the second friction
member 4 from deviating from the first friction member 3,
a cavity i a similar form to the above-described cavity or
another limiting mechanism needs to be formed.

Further, to facilitate disassembly, assembly, and mainte-
nance of the hinge mechanism, the hinge mechanism further
includes a first bracket 5 fixed to the first body and a second
bracket 6.

The first friction member 3 1s mounted at the first bracket
5, and the second friction member 4 1s sandwiched between
the first friction member 3 and the corresponding first
bracket 5 and moves along the first friction member 3 and
the first bracket S to generate the friction. The one end of the
hinge assembly 1 1s connected to the second friction member
4 and 1s movably connected to the first bracket 5.

The second bracket 6 1s fixed to the second body, another
end of the hinge assembly 1 1s movably connected to the
second bracket 6, and a part of the hinge assembly located
between the two ends 1s rotatably connected to the first
bracket and the second bracket, respectively.

Specifically, as shown 1n FIG. 1 and FIG. 2, the first
bracket 5 may be fixedly mounted at the first body by
inlaying or by bolts, and the second bracket 6 may also be
fixedly mounted at the second body by inlaying or by bolts.
The first bracket 5 has a notch, and the first friction member
3 1s fixed at a notch of the notch to cooperate to form a
cavity. The second friction member 4 1s inserted in the
cavity. Two surfaces of the second friction member 4 are 1n
contact with the first friction member 3 and an 1nner wall of
the notch of the first bracket 5, respectively, and generate
certain contact pressures. The one end of the hinge assembly
1 1s rotatably connected to the second friction member 4 and
1s movably connected to the first bracket 5. Further, another
end of the hinge assembly 1 1s movably connected with the
second bracket 6, and the part of the hinge assembly 1
located between the first bracket 5 and the second bracket 6
1s rotatably connected with the first bracket 5 and the second
bracket 6, respectively. When the second body 1s rotated, the
second body drives the hinge assembly 1, and the one end
of the hinge assembly 1 drives the first friction member 3 to
move along a first direction relative to the second friction
member 4 and the first bracket 5 to generate the friction.
Because the one end of the hinge assembly 1 1s connected to
the first friction member 3, the one end of the hinge
assembly 1 also moves along the first direction relative to the
first bracket 5. Another end of the hinge assembly 1 1s driven
and dragged by the hinge assembly 1 to move relative to the
second bracket 6 along a second direction opposite to the
first direction. In this scenario, the first bracket 5 and the
second bracket 6 approach or move away from each other
relative to the shaft, thereby driving the first body and the
second body to approach or move away from each other.
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To increase the friction, further increase the torque of the
shaft effect, and enhance the feel when the user turns the first
body or the second body, the contact surface between the
first friction member 3 and the second friction member 4 and
the contact surface between the second friction member 4
and the first bracket 5 are flat. The first friction member 3
and the second friction member 4, and/or the second friction
member 4 and the first bracket 5 have a structure for
increasing iriction. The structure 1s not umique. For example,
the structure may be a rib, or a bump, etc.

Further, the hinge assembly 1 may enable the first body
and the second body to rotate 1n cooperation with each other
within a range of 0° to 180°. When the first body and the
second body are rotated to the coplanar state, the first
bracket and the second bracket are driven by the hinge
assembly to approach each other, thereby driving the first
body and the second body to approach each other. When the
first body and the second body are rotated to overlap each
other and are 1n a stacked state, the first bracket 5 and the
second bracket 6 are driven by the hinge assembly 1 to move
away from each other, thereby driving the first body and the
second body to move away from each other.

Further, as shown in FIGS. 1, 2, and 3, the hinge assembly
1 includes a plurality of shafts, a link 14, and a second link
15.

The first link 14 and a middle part of the second link 15
are rotatably connected through a first shaft 7. One end of the
first link 14 1s movably connected to the first bracket 5
through at least a second shaft 8. The torque assembly 2 1s
connected to the second shait 8. Another end of the first link
14 1s rotatably connected to the second bracket 6 through a
third shaft 9. One end of the second link 135 1s rotatably
connected to the first bracket 5 through a fourth shait 10.
Another end of the second link 15 1s movably connected to
the second bracket 6 through a fifth shaift 11.

Specifically, the structures of the first link 14 and the
second link 15 are shown in FIG. 2. The first link 14 has a
notch 12, each of upper part, middle part, and lower part of
the first link 14 1s provided with a first through hole. The
second link 13 has a protrusion 13, each of the protrusion 13,
middle part of the second link 15, and lower part of the
second link 13 1s provided with a second through hole. When
the first link 14 and the second link 15 are connected, the
protrusion 13 of the second link 15 passes through the notch
12 of the first link 14 and 1s rotatably connected to the first
bracket 5 through the fourth shaft 10. The protrusion 13 of
the second link 15 and the corresponding part of the notch
12 are penetrated with the first shaft 7 through the first
through hole and the second through hole to realize a
rotation connection. That 1s, the first shait 7 penetrates the
notch 12 of the first link 14 and the protrusion 13 of the
second link 13 located in the notch 12 to realize the rotation
connection between the first link 14 and the second link 15.
The upper part of the first link 14 extends into the first
bracket 5, and the first through hole at the upper part and a
long hole opened at the first bracket 5 are correspondingly
penetrated with the second shaft 8, which can be moved
along the long hole at the first bracket 5. The hollow cylinder
403 of the second Iriction member 4 passes through the first
link 14 and i1s sleeved on the second shait 8 to realize a
connection with the hinge assembly 1. As shown 1n FIGS. 1,
2 and 3, another end of the first link 14, that 1s, the lower part
of the first link 14, 1s penetrated with the third shaft 9
through the first through hole. The third shaft 9 1s rotatably
connected to the second bracket 6 at the same time. Another
end of the second link 15, that 1s, the lower part of the second
link 135, 1s penetrated with the fifth shaft 11 through the
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second through hole. The fifth shaft 11 1s connected to a long,
hole opened at the second bracket 6 at the same time, and
can move along the long hole of the second bracket 6.

Specifically, to better explain the movement process of the
hinge mechanism, the following 1s a detailed description
with reference to FIGS. 2, 7, 8, 9, and 10.

Taking a laptop as an electronic device, the first body and
the second body are the two bodies of the laptop, respec-
tively, as an example, the first bracket 5 1s mounted at the
first body, the second bracket 6 1s mounted at the second
body. The first friction member 3 1s {ixed to the first bracket
5, and the second friction member 4 1s sandwiched between
the first Iriction member 3 and the first bracket 5 and 1s
connected to the end of the hinge assembly 1 facing the first
bracket 5 at the same time. The hinge assembly 1 1s rotatably
connected to the first bracket 5 and the second bracket 6 at
the same time, and can move relative to the first bracket 5§
and the second bracket 6 at the same time. When the user
rotates the second body to open the laptop, the fifth shaft 11
of the hinge assembly 1 drives the second link 15 to move
relative to the second bracket 6. The third shaft 9 rotates
relative to the second bracket 6, and drives the second link
15 to rotate relative to the first link 14 based on the first shaft
7, and to rotate relative to the first bracket 5 based on the
fourth shaft 10. At the same time, the second shait 8 pushes
the second friction member 4 to be moved together along the
long hole of the first bracket 5 1n the direction extending into
the first bracket 5. Because a movement direction of the fifth
shaft 11 1s opposite to the movement direction of the second
shaft 8, the second bracket 6 1s moved driven by the second
body to gradually approach the first bracket 5 until the two
are rotated to the position shown in FIG. 5. That 1s, the first
bracket 5 and the second bracket 6 abut against each other
to cause the first body and the second body to abut against
cach other. When the user rotates the second body to close
the laptop, the second shaft 8 and the fifth shaft 11 of the
hinge assembly 1 move along the directions opposite to the
above movement direction relative to the first bracket 5 and
the second bracket 6, respectively, until the two are rotated
to the position shown i FIG. 1. That 1s, corresponding
surfaces of the first body and the second body are abutted
and stacked on each other.

Another embodiment of the present disclosure also pro-
vides an electronic device, which includes a first body, a
second body, and the above-described hinge mechanism
rotatably connecting the first body and the second body.

Other embodiments of the disclosure will be apparent to
those skilled in the art from consideration of the specifica-
tion and practice of the embodiments disclosed herein. It 1s
intended that the specification and examples be considered
as example only and not to limit the scope of the disclosure,
with a true scope and spirit of the mvention being indicated
by the following claims.

What 1s claimed 1s:

1. A hinge mechanism comprising:

a hinge assembly configured to be connected with a first
body and a second body to rotatably connect the first
body and the second body; and

a torque assembly being mounted at the first body and
connected with the hinge assembly, including;:

a first friction member fixed to the first body; and

a second Iriction member connected to the hinge
assembly and including two oppositely arranged
plates and a hollow cylinder connecting the two
oppositely arranged plates, at least a part of the
second iriction member located between and abut-
ting the first friction member and the first body, two
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surfaces of the second firiction member being in
contact with the first friction member and the first
body, and generating contact pressures;

wherein:

in response to the first body and the second body being
relatively rotated to drive the hinge assembly, the
hinge assembly drives the torque assembly to cause
the second friction member to translate along the first
friction member and the first body to generate iric-
tions on the two surfaces ol the second iriction
member based on the contact pressures to provide a
torque for the hinge assembly.

2. The hinge mechanism of claim 1, wherein:

the hinge assembly 1s movably connected with the first

body and the second body, respectively; and

in response to the first body and the second body being

relatively rotated, one end of the hinge assembly drives
the torque assembly and moves along the first body
together with the at least a part of the torque assembly,
and another end of the hinge assembly moves along the
second body, to cause the first body and the second
body to approach each other during a rotation to a
coplanar state.

3. The hinge mechanism of claim 1, further comprising:

a first bracket fixed to the first body; and

a second bracket fixed to the second bodys;

wherein:

the first friction member 1s mounted at the first bracket;

the second friction member 1s sandwiched between the
first friction member and the first bracket, and moves
along the first friction member and the first bracket
to generate the friction;

the one end of the hinge assembly 1s connected to the
second Iriction member and 1s movably connected to
the first bracket;

the another end of the hinge assembly 1s movably
connected to the second bracket; and

a part of the hinge assembly located between the two
ends 1s rotatably connected to the first bracket and
the second bracket, respectively.

4. The hinge mechanism of claim 3, wherein a contact
surface between the first friction member and the second
friction member and a contact surface between the second
friction member and the first bracket are both flat, and the
first friction member and the second friction member, and
the second friction member and the first bracket have a
structure for increasing the friction.

5. The hinge mechanism of claim 3, wherein the hinge
assembly 1ncludes:

a plurality of shafts including a first shait, a second shatt,
a third shatt, a fourth shaft, and a fifth shatft;
a first link; and
a second link:
wherein:
the first link and a middle part of the second link are
rotatably connected through the first shaft;
one end of the first link 1s movably connected to the
first bracket through the second shaft;
the torque assembly 1s connected to the second shatt;
another end of the first link 1s rotatably connected to the
second bracket through the third shatt;
one end of the second link is rotatably connected to the
second bracket through the fourth shait; and
another end of the second link 1s movably connected to
the second bracket through the fifth shatt.
6. The hinge mechanism of claim 5, wherein the first link
has a notch, the second link has a protrusion, and the

10

15

20

25

30

35

40

45

50

55

60

65

8

protrusion passes through the notch and 1s rotatably con-
nected to the first bracket through the fourth shatft.

7. The hinge mechanism of claim 6, wherein the first shaift
passes through the notch of the first link and the protrusion
of the second link located 1n the notch to rotatably connect

the first link and the second link.

8. The hinge mechanism of claim 3, wherein the first body
and the second body rotate within a range o1 0° to 180° using
the hinge assembly, and the first bracket and the second
bracket are driven by the hinge assembly to approach each
other during the rotation to the coplanar state, to drive the
first body and the second body to approach each other.

9. An electronic device comprising:

a first body;

a second body; and

a hinge mechanism configured to rotatably connect the

first body and the second body, including:

a hinge assembly configured to be connected with a
first body and a second body to rotatably connect the
first body and the second body; and

a torque assembly mounted at the first body and con-
nected with the hinge assembly, including:

a first friction member fixed to the first body; and

a second friction member connected to the hinge
assembly and including two oppositely arranged
plates and a hollow cylinder connecting the two
oppositely arranged plates, at least a part of the
second friction member located between and abut-
ting the first friction member and the first body,
two surfaces of the second friction member being
in contact with the first friction member and the
first body, and generating contact pressures;

wherein:

in response to the first body and the second body
being relatively rotated to drive the hinge assem-
bly, the hinge assembly drives the torque assembly
to cause the second friction member to translate
along the first friction member and the first body
to generate Irictions on the two surfaces of the
second Iriction member based on the contact pres-
sures to provide a torque for the hinge assembly.

10. The hinge mechanism of claim 9, wherein:

the hinge assembly 1s movably connected with the first

body and the second body, respectively; and

in response to the first body and the second body being

relatively rotated, one end of the hinge assembly drives

the torque assembly and moves along the first body
together with the at least a part of the torque assembly,
and another end of the hinge assembly moves along the
second body, to cause the first body and the second

body to approach each other during a rotation to a

coplanar state.

11. The hinge mechanism of claim 9, further comprising:

a first bracket fixed to the first body; and

a second bracket fixed to the second body;

wherein:

the first friction member 1s mounted at the first bracket;

the second friction member 1s sandwiched between the
first friction member and the first bracket, and moves
along the first friction member and the first bracket
to generate the friction;

the one end of the hinge assembly 1s connected to the
second friction member and 1s movably connected to
the first bracket;

the another end of the hinge assembly 1s movably
connected to the second bracket:; and
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a part of the hinge assembly located between the two
ends 1s rotatably connected to the first bracket and
the second bracket, respectively.

12. The hinge mechanism of claim 11, wherein a contact
surface between the first friction member and the second
friction member and a contact surface between the second
friction member and the first bracket are both flat, and the
first friction member and the second friction member, and
the second friction member and the first bracket have a
structure for increasing the friction.

13. The hinge mechanism of claim 11, wherein the hinge
assembly 1ncludes:

a plurality of shafts including a first shaft, a second shatt,
a third shatt, a fourth shaft, and a fifth shatft;

a first link; and
a second link:
wherein:
the first link and a middle part of the second link are
rotatably connected through the first shatft;

5
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one end of the first link 1s movably connected to the 20

first bracket through the second shatft;

the torque assembly 1s connected to the second shatt;

10

another end of the first link 1s rotatably connected to the
second bracket through the third shatt;

one end of the second link is rotatably connected to the
second bracket through the fourth shait; and

another end of the second link 1s movably connected to
the second bracket through the fifth shatft.

14. The hinge mechanism of claim 13, wherein the first
link has a notch, the second link has a protrusion, and the
protrusion passes through the notch and 1s rotatably con-
nected to the first bracket through the fourth shatt.

15. The hinge mechanism of claim 14, wherein the first
shaft passes through the notch of the first link and the
protrusion of the second link located in the notch to rotatable
connect the first link and the second link.

16. The hinge mechanism of claim 11, wherein the first
body and the second body rotate within a range of 0° to 180°
using the hinge assembly, and the first bracket and the
second bracket are driven by the hinge assembly to approach
cach other during the rotation to the coplanar state, to drive
the first body and the second body to approach each other.
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